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(54) DEVICE AND METHOD FOR DEBUGGING PARALLEL DECENTRALIZED SYSTEMS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize an efficient 
debugging in the debugging for processes operating on 
parallel decentralized systems. 

SOLUTION: In a task 1-1 in a process, a normal trace 
gathering means 3-1 records identification information of 
a task number and process contents in a trace file 6-1 1 a 
message transmitting means 4-1 embeds a pair of a 
message number generated by a message number 
generating means 2-1 and the current task number in a 
message, sends the pair and also records it in the trace 
file 6-1, a message receiving means 5-1 records a set of 
the task number, the message number of a received 
message and a transmission origin task number in the 
trace file 6-1 and a trace extracting means 80 specifies 
the task number and the number of a sent message in 
the designated task and extracts the trace of the tasks 
coincident with the received message numbers and the 
transmission origin task numbers from among the traces. 
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UMU 3ynj#i^>XTA±T»{1nJ-£:7n*x©f t 

5*aHl¥R 4 — 1 lis * v-b— s?»#*j**« 2-1-e 
B-1I=B»U * v-b— S?SEflr*»6-l It. *x£ 

scrota* h.u—xrjT-oue- 1 i=iB»u n. — x 

X©*^&. vHz— S?S#» j£«5E$X$*^© 
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fc-S^n-bXA^ilfil::* yiaH«i#-r*Sfe«5MlkS/XT- 

=§• ^ n -fe x -S B£i=: ? a -t x ft co-mo mmmtSL 
t ir 5 £ X. 4» (= *>X -x A|*3 -e in— J? x £ 

ItrB^n-bxWea.^-*** vb--SH»*±jW* 
u-xiciesit- k u— xa 

*x$i«j« v-b— 5?*2Mr*-*BL MIS* v-b— S?W 
U^JSLfejt y-b--£>«-*£:9I«®9;i9 
Sttl:: L T j* v -b- 5? E fc 1= J: y > v 
■b— 5?jHt*fi4lV. *6l=i»y?t-J>»i:#X 

t»-b-5>afc<t*«&, 

^n-bxicy y-b— «?ftt£|*LfelBI=s IfrlB^xf 
i: SMte© * X£ S-^-roM * * v -b-^Sfll h U-X fc 

u-xroflrie* v-fe— 5>»*, frta* v*— s>*« h u 
roi-u-xft. ^a**ifc hu— xro^saai-rs h 

mm h U— XtttB#S:l=fe^TtttB Lfc$X?© hU- 
xlffSftg^iTS h L/-xSi¥St j: i £tt 

* t f S3fc5iJ#ffeS'X7 1 A<Dtt/<v ^tf. 
[11*012] **©«rB*X$*f?WMSI=. ttfia 

nt h is-xm&mmiz j: -sitriaas h- u-x t » wie* 

ley vb-5?a«**l=J:* * vHs-S?»« h U-Xft 

friH h u— xaas^fsi* . ma i- u— x ? 7 -r ^ & * 
x£ © h u-xftatti^--S. = t $tttt&-4-«l|*3i 1 1 

NMUI3] H&fB h U-Xttffi^S^ »3E*4ifc5 
X£ ©4» X^S^-t iSMs* x£ An &&{| Lfc* y -b— S? 

-xi^utlfSffl^xfi^ a«Lfc* v-b-5? 
(D^ <y-b— S?S-S§-A«, MI5#SLfc^X^S^- % * y-b 

u— x©*^ fettaj-r -sawsfc h u—xaai^K-efcs 



fc^x^Ai^ v-b-i?ft«l=»J6LTSMr**.fcii*, 

u-x©*7!)N&aaji--5Ki«5c h u— xaas^s-cfe-s 

Ifei'XxACOT 1 /^ v ^gf„ 

fc£x£<B$x£S-!-£-?-©£x£fr&&«Lfc.>i v-b 
— S?©jt y-b— e?»***SL, *6l=y •yiz-i?a« 

-5ffl^vb-iJtW. Mia#^Lfc4»x^S^, ^ 

fchu— x©+*6aa+*t*i=s ttajufc^xij'ic 

oi%r»E«Wtll»«l=fTft 5 = fc 1= J: y . *&5£S*i 
fc$X^A>&^ i?«>aflll=J:oril«WI=S8fT4 

*Lfc^:T(D^X^(7) HL — Xftatij-f -Stittf h U-Xtt 
tB^KT-fe-S> c t %<$mk + «HM(391 1 XteiMUI 2 1= 
fai£©M5iJ»ffc->XT-Aro-x/^-y^g 0 

m*« 6 ] me h u-xam^sA^ wicais **i 

fc^X^Aty v*-S?5MII=J: ySSff 4*ifc«*, ^ v 
36L» X^OThU-Xt-IB^*4xfchU-X 

ro*A^p,a^i•rst^tl=, wstLfcsix^ico^-ciwiH 

«31*W»«l=ff*5Cil=J:y, *^*^fc4iXr>A< 

*tf * *vfcjSH t * 5 $ x ^ © k u-x ft ±t aai -5 
h u— xttai#s-r?fe«, c t ft#«tf 1 

XI±lt*Il 2 iZiEfUDafcSiltflfei'XT 1 A<D7s<iy 

Mo 

m*M7l MIBhU-X«aJ¥-®i:Lr, 

* ^fc 4i X? © 5i X^7 s# t X <7 An & 51(1 L 
fcy vHz— i?<D> y-ta— 5?*»ft*ttU 4 y-b 

fcj« y-b— v-b— S?»*3&«. WIE#£Lfc^X^ 
jt v-b— 5?»#i:-Sfe-r -5^X^(7) HU— Xft, 
f3^**Lfc h U-X<D*ANfetttB-ri)®«3fe K U-Xft 
aJ¥Ki:. 

Wl=»J6S:h.fc*x**<j« v-b— !>»li:SBLt«T 
$+LfcJ§^. ^ v-b-4?»«hU— XI=***i*SMi5B 

fflfX^ifStSU #^Lfc<5!X^(DhU-Xft. 

iBits^fc h u— xro^ANfeaaj-r^KHiTc h u-xtt 

Wl= »S 4 *ifc 4« X £ <D $ X O i: ^ 03 £ X ? An b jl 
«Lfcy v-b— S?«Dj«vb— S?»**»*L. 4P.ICJ< 
v-b— i?Sf hU- Xl=fcl,>--CSHl3tc<0$X$S-5§\ a 
^ILfc^ y-b-i;©^ y-b-vS^-A^ IflH4f^Lfc4» 
x^#^-, y v-b— iJS^t-Sc-r-S^x^o) hu-x 

ft. ffig^^fchu— x©**N&aai-r-5t*i=. »aj 
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y, »5££;h.fc$x^&.>< y-iz-i?ros£fii=<fco-T:il 
MMi=«fT**if=£T©$x?©Ku-x£affit-&iw 

X^MtttJEU 4#SLfc£X?©hU— x£IBfi* 
*tfcl>U— X©*^e>atB-r£fc-&l=* tt%ife#x£ 

i=-3^rttiB»a*Wi«ii=fift9 = ti=* y , its* 

d« ^ ^ sWfcff * *ifc»H i ft « * X ^ O H/— ^ * 
^-catBf ««« h iz-xiffifSi *fflH=lfl*:btt 

feS -bXtfiHIlc «k y l&MMftlrZ&mfci'Z.'r 

•gti5^P-brX^-C3.r:— <7ftjt y-b—5?g^-£±JjlI*-S 
x-f-'y^t. 

£j£ * ftfc * X £ fc ? P -b XtfASB L fcfc S £flt8Q 
$*<7&*vk— i>%mmirZ>^ ±jSLfc*y-b— 5? 

&tacfci=*y* v-fe-5?aMB*fiftiv * Scatty 

Xt LTlBSS-T^X-x 

^D-bxIzX v-b— S?AW»Lfc»l=.- £x£g-S§-££ 

tiTl^Z* V -fe— i>S-^i2Hi7ccO$X^S-l-<D3iS^^ 
v-b-iJSIKU-XtLtESU^ IiMLfc^v-b- 
i?lc*!HS-r -5 £ X$ tJtfr "T -SX-x v 374: . 
»^£*Lfc*x?©$x£ff#. iWB/vb-J>afll' 
u— xrontrlE./ v-fe— 5?##. WI2^ v-b— 5?Sfi h u 

obis— x*s iB»**ifc hu-x©*fr saw-rax 

atHLf=*X£© h U-Xflf«Sast5Xf?/^i:f 
[»3fcH9] tins hu— xrotttux-r^ ^irfc^T. 
— i?g<thu— xizfcu-CMie7cro5!X^s^ g<IL 

fc;* y-b— ✓©* >yb-i7S^-j£i<. WI5#^Ufc^X^ 
* vfe— i?S-§-t-St-r -5^X^(D hi/- X£ s 



B*3I8 i-ffimroffi^tfeexx-rAro^r/^v^^o 

[flt#I10] MIBKL/-xrotttBX J rv^l=fc^ 
W=»*4ftfc$X$tf*y-b--5?5Mlf-»*LT 

«5E©*X*»#«:W*U #3tUfc£X£©HU--X 
IES$44xfcKU-X©*fr&fflffit- * = 

8 lziEt£©&5iJ#ifeS'X^A©7 i /* y 4f* 

[BfcfcSii] t&ffihu— xrottfflx-T-v^icfci* 

vt _ ??fifl | h ix-xizfcur^lgsro^x^if 
*. SMtLfc* vb—5>»*8« % MIElfSg 

LWX^lf, j« y-b— SJS-Sfir-grr-ii^X^ro h 
U— X£. IB£t£;h.fc hU— X(D«f^6ttHif 

-.hlrcfcy. J&S**ifc*x^^&^ v-b— 5?©3Htl= 
AoTSfMfcJtlf 4*lfe&T©«X0a> h I — x£a 
Urt"S C t tttttfc-T «flt*4l 8 Icia«£©ft5ij#!fc->X 

[1*S12] SirfBh-u— xrottttsx^r^^icfc^ 
4*1*:**, imbj( vb-s5«fflr h l— xi=***i*a 

«7cro*X*S-5t£4#5EU #^Lfc^X^7OT hu-x 
^lBS$**ufc hU— xrot^lA^e,atB1-§i:*lz, 

y . ttS * ^xfc ^ X £ j&ofcfj $ *if=®H t '4 « * X £ © 
K u-x$±rtt£B-r-5 c t twiit «M*4l 8 i=b 

\rntm. 13] «re k u-x©at±ix ^ * 
^t^44^fc^x^ro^(x^'S#«fcas^x^73!)^&^^iU 
y-.^ «;^— y*— *?S#**S56L. * v-b 

fcpty-b-v©* IttMMSLfc*** 

>yb-s?»*i-a-r** x^oku-x^. 

«rl=»a*ii*:*X^*«j«?;Hs— S?»flll=»a:LT*S 
> y-b-S?a« h b-XI=^**t$5t«5E 
fl)^X^S#*!|f^L, #^LfclSiX^© hl/-7 5, 

ib ft $ *i tc hi/- x © * 6 a a f & x t- v ^ t . 

tt t tz* v Hz-i?© ^ <y -b-i?#^-*#^ L, * 6 ic^t 
y-b-5?S*hU— XI=feUNTSHi5c©4iX<7S^-, S 
IlLfc^ v-b-i?©^ y-b— WrBWftLfc* 
X£#^. j< ^47— vSft- SfT^,$X->© S U— X 

Lfc* X^ IcourfrlBffia^SiiMlcff ft 9 = i l=:«fc 
y. JI^*!Kf=^X^AN&> vb-i?©iHII= [ fcoT3i 

ffie*ii=ss**ifc^T©4fx^© h u— x^ata-r-sx 
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Xi?S-5|-£!ffSU !«F3£Lfc$X£©hU-X£fEg$£ 
ftfc^X^AWrSjHfdgHfcft-S^x-?© h U— x£ 

[anoiHii&lMn 

[0001] 
[0002] 

[0003] JkW5Mft*>XTAJi-e»frf 
WZJ&^ilvVlrZV—foh. LT, 5- 

2 2 4 9 8 4«&«U£HjR$4i«J:3ft5}«^n^?A 

[0 0 0 4] =©im:?P?7A7 ! /t??%&ttBl±« 

SWtBB?— **H*««©BII=lkt;3^jL v St 

*N*.fcg£fr Ilf- £ © # An & iHI HiOiffllf — 

3 tSI!|fl)SfilIf-ii £fcfJS£l*\ :7p-tzx©H 

[0 0 0 5] ufflgttll :?0-fe:XlH©iilS<I4&3S£ 

<Drt*» -f'O ha>f6±mn+ *l¥5fe©^P-feX I D* 
i'^ffMEx-^l-SL, Wr—Z&tSlStkL-Ci&gr 

■T*. ^*Ll=J;y, 4K»llti'XfA±iHWtS^n 

[0 0 0 6] 

[»»MB*LJ:3 ±&Lfctt*©JfcW5i- 

ifci/X^A±©?P^A©T^^lcfclvr[;fc, JUT 
l=ifr<* J: 5 &nOjftfi<fc "3 fc. 



[0 0 0 7] £11=, mi-^P^^Atfil^S©^^ 

* h L/-x¥£fe-ei*. =&^p-t»x-e«ia**tf=ii>«7©i*3 
*<D5iKi£*ffia-r« ?p-fzxmaa 

S©5S+L©ffigttSifefc-5= 4fl=. ^Sfc©^PH2XA< 
HU— x©fit,Jg*:-c ^•©*^e.IMi:^-'5 h 

u-x £SE*-£Sfttfc y . t/< y trmmim^ ti^w 

[0 0 0 8] *2l=. tfrG#tk:7p??A?/<y?£a 

*,©©. ^©-x/^v^Tftt, ^p-bx^ffLfcaue 
ott««A*««a-4-«£«'&fey. ^p-fexF e i©*fi 

rti=fir63^©flMB*«toaA*£ h l — xA<i&^i=fc§o 

[0 0 0 9] *fc. ±raMft?n?7A'T/<v?£&» 

*©H*H#a>«3Si=*«»*«fey. «atMic 

[ooio] ^-z-e. AflUHfttt^tk^x-T-AK&ix 
T»*Mft*/<v#*fMi:3fc*>l=l±. g^t©:?PHzX 

?nHzxn©&«— Xaawii.tt&-r«*;i9i::& 

ILT\ ■?-©^X^^b©jl(tlC t feoT'(fe©^X^|Zi$ 

an, fc*t*i**©*:**jWff4:fcfc*Hi*w***li 

U-Xx— £ ©+An &ttfflT?#*i(£J: IV 
[0011] #JMi0*i©BttW\'»5e*jh.fc*x$ 

* c, jt », -fe— S>afll*qf ftfc#tfc C t 1= J: y . *;h.£g 
ltTSMT4*ifc*X^ffl h U-Xlff$S©^^I3^$^fc 
hL — Xx-$©*frb«tti-r£c:<t£Wti<!: LTf/< 

[0 0 12] *^BJ©m2©I6*IIi, JtS**lfc 

X^© hU- X$ KU- Xf- ^©*3^6tttU"tS^t 

•5= 

[0 0 13] *fc» *^BJ©S3©@lW(*. tt^**lfc 

^ x ^ An & ^ y -b— 5?a£«3i«ff ftt^tifc c: 1 1= J: y s * 
© $ x 0 An p. SSIfi*) ic^ft * ft.i--k.-C © ^ X <7 © h 
X* h U— Xt?— ^©^AN&lfitB-r-SC: t^BTffit LT 

y ^wia tft?/ < v irtsst * aft-r « c 1 1= & « . 

[0 0 14] *^BJ©m4©iH«)l*. »^4tL 
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[ooi5] $ *^0j©H5roiMi*s »3££;h. 

X^flJhU— X. t&££j|ifc$X'£fr&J l y-b— S?2HE 
*<fr fcfrftfc i In «fc y . CD £ X2 ?> 51816*! icHfr 

tHtz±x<DH x>> <d h u-x&t/ftssftfc* X£ $ 
^ viz-vj^fiiCcfcor^fT^-yrfcjilisro^x^ro h 
U— x£j!oT, •^CD^X^^fir^-ti-fcMir'SS^ 

ao> t/ * v ygaa i;^ a y £a*r & ;r <t ic & 
-§>= 

[0 0 16] 

iiiJi^-r'5^J»St>>X ; rAI=fe^T. #:?P-bX#I!j 

->X-xAP»9-ea.=.— i7 x?iH§-£±j$;f<s>£ x^g 
**S»Rt, ftrlS^P-trXPiT'J--— ^fiptyfe-y 

•***jft-r*>yfe— t» friB^x^ 

A^SLfc^SHSJ-r^ltffi^lcL-C h U-XictB 
fc j* y k m&O) $ X £ AH* i L T ^ y 

■b— i?i=a«>at? = 1 1= * y * y 5>ani*n fttv 

y-b— 5?S-§-«fc$x£g#©ffl£j« y-b— 
^n-bxicpt y-b-?tfH»LfeHH::. MI5^x^S^ 

£ja#®i=j:y*x$«#££js*-fc!\ w&xvm^k 
asLfc^ y-b— 5?i=a«>a**fcu«y y-b— 

tai«5c©^X<7S-f-OTSi$j' y-b— hU— X<b 

ftf v-b— S>««*»t*6«Wt**i'5«*t©4i X 

^frfSt, *B5t*;h,t=$X£©*X*g-§\ KfSB/ 
y-b— $?5t« h u— xcofiriE* y-b— ttriE* y 
■b— s?gffi h u— xrottrlH^ y-b— i?ift SHIte©* 
x^ttcsoWTs Br5£©$x££«f5g-r.5 = i:i::.fc 
lS$x^«)H/-^. lB®**LfchL — x<d+ 

fr&ttffl-f -5 bU-XttfcH¥®:<!:. frli h U-X&ffl^ 
SlctefTttttiUfc^X^CD h \s— Xttfffl**3ft-r.5 H 



[0 0 17] fff^2©:**9!©ttai&ft3'X?A®5 s 

/<v^*m*s «ssa)WiB^x^*tf¥S:«ic. urea 

fit hU-xJflS#SI==);^MiBii^hU-Xi:. MIH^ 
yfe-i?^ffi^SI=«fc^)^yb-i?jifihU-Xi:. f& 
E> y-fe--$>»«¥«r=J:* * yb-i?g« h U-x£ 

ttffi^si*. «rShu-x7r-r;u^p.fri3^x^ro h 

[ooi8] i»*:^3ro*^Bj(0M5iJ»ifc->XT'A(7)7 : 
/^y«ltt, ttIB I- U-xtttB*R*«. Ji££*ifc* 
X-?©* X^7##t X? SiHi Ufc * y -b— 2? 

— XI=fcl*TaH15c©£X0»*» gfLfc^^-b-y 
tt»y 1HB»*Lfc*X*»#, *yb 

-i?S^i:-lil-r-5^X^{D hU-X^. IESi$*ifcl- 
U— xro*^btttB-r-5S<i5fe h U— XttfcB^ST'feS 

[0 0 19] CftlCcfcys M5U»ifti'X J rA±T'Bl^-r 
^P^Aro^Ay^SfTftdRSU ^SfecD^P-bXfr 
&»tt*jh.fchu-XT--*©+fr&. fc«tt££*i.fe 
£x£ y * yfe-y^gltT*ff $*lf=$X£<D K U 

-xro^^tttaL-css-r'SwirAt-c^-aro-e. 
h u-x-x-5 titwt -a - t * < mm.*m.%> - 1 

[0 0 2 0] lt^4ro*^(DM9lJ»^->XxAro7 r 

f=<5«X^*^ v-b-yg«lz*ifjSL-t^fi*^fc«-&, 
^ y-b-i?g« h U-X!=^**ii>3tS5c(7J^X^S^ 
$#SL. #SLfc^Xf © HU-X*. B»**ifc'h 

[002 1] J: y » M5iJ»tfevX'xA±T'Sb^-r 

i>^p^*7Aroir/<vf tfffcSHL ^S^ro^p■bxA^ 
ssis^^tfcKu-XT 1 — 5tro*A^e,. am^iMt 
$ x-j7 ^*ff$-ti-fc5Ero^ x^7 cd I- u— xro^-^tttts L 

[0022] 5 ro^BJro^lJ^tti/X-xAOOT 

fc^X^ro^Xi?S#<t-€-CD^X^^SSI«tf=^ y-b 

-i?ro^yb-e?s-^^!(«^L. y-b-vSis 

fc hu—xro*^p»tttB-r-s>t*i=. tttiiLfc4!X^I= 
oLx-cfflriB«aa*sjs»i=ff j&3 - ti=j= y. 

[0 0 2 3] ZfUCcty. 3fe5i]»tfc->X J rA±trKi^-r 



(6) 



iftBi 2O00-1 081 5 



$*<?tfmnis*itzzktfm®T: mmmizmm*itz 

±X<D$ X£ © h U— X£ttfcfci LT^St - & C t #Tr# 

[0 0 2 4] W*^6(D^BJfl)M5iJ»ifei'^.T : -Aro7 : 

tz*K<?&* v-b— ^»«I=J: y*ff * v 

■te-5?«« l~ U-XI^Stt.iaMKe©******* 
SL> W£Lfe*X£©hU— X*&Mt$*Lfehls— * 
©**6ttffl-*-«i:*l=,' W*Lfc*X$l=OLvaHrtE 
SaS^SjfM lz.fi tt 3 - <t l= J: y , »5fe * *lfc * X 2 ifi 

m'fi£Ht=.mm t x-o © h u-x$^T«mt5 
[0025] w*u=j:y. aiLfc*^tafT**fc 

t £ X £ © h U— X £ft ffi L X&iMr -5 - <k *< 

[0 0 2 6] R*fl7©*ftH©ttM*Mlfc3';i?A©? 

X£©£X?S-5§-i:iiilS$X£fr&StfiLfc.* vb—55 
©* v-fe— i5#^§-£4#£U *6l=^v-b— S5gg hU 

-xizfc^rilfi3ca>5ix^ii#. gfiLfc.* ^Hz— V 

U— X<D*A^t.tttll-r-S.§:«3tehU— XttHl^Si:. # 
l=»S**Lfc^X^7b<P< vH2-5>a«l=»JSLT»T* 

*ifc»*. -fe— s?a« t- u— xi=***i«s»«a© 

*X*»»*«HfcU 1f^Lfc^X^©l>U-X$. IB 
SS£*ifc h U— X©4>^6ttmi--5SI<i5c I- U— XtttB 
*Rfc, #l=gS$*tfc*X^©$X^S-^i^CO-j!X 
**&ai«Lfc* v-fe— S?©***— 5?#»*1*I£U 
* &l=* yh-S>SMt h U-XI=fclvc2&tt5c©*X$ 
SMLfc*v*-5?©J«v-fe--5MHW«. irlB# 

C t \Z <fc y . ®5£ 5 X ? & y -b-55©aHfl= 

£iTmMmzn?f£Mz±To>-5i x>© h u-x^a 
ffl-r-sm^ hu-xttai#®t. »i=»s**tfc^xi7 

«hU-;Uc*£j|i4aA»©$X*S*&tt£U 

SLfc£X£© hi/- x£iEtffe$*ifc X©*frS 

atB-rixt^ic. #^Lfc^x^icoiNT|{rie«ia$s 

fcfiHtJSii^X^© hU— X*^Tttaf Sa&Si KU 
[0 0 2 7] M*a8©*ftH©ttH#1lk2'XT-A©? 



>fp-bX#iHtKcfc y MSifls •TS3fc5i]#ifei'X J f 
Alrjst^T, «->» , P-bxA<lliflp-rSll8l=^'nH2Xf*j©— 
5l©ffiS#iifc^-5*x^t>>XT-Art-ea.-— 
X.$***£jW*XTv^i, fJl33fP-bXI*3t?a.= 

fc* x^s^-t ^a-bxA<ffis Lfcrt«**wr zmm 

&mizLTm.!%b\s-KbLxmM-t&K J ryJb* * 

3 %km®.o> j z*<7m J %k% : mz^T* yb-2?i=«»& 
*?= t i=«fe y > y ^auiftrftiv * *>\zmm* v 

-b— $X*«#©ffl£jt y-b— 55Jil« k u— X 
i: LTEftnxfy^i:, ^P4zX(=y ^/Hz— S5^SJ 

jUBjEro^x^s-^-roSi^^ 55g{g ku— xt l 

TfESSU SHILfcy v*— S?I=**J6-*-**X^*Wt 
tWfs^i, JSS4*Lfcdix^©4ix^S^ wia 
> vb-S?5Ji« h U-x©«IBj>t vb-S?W. miS> 
•y*— i?gfi h U— X©fTl3^ vb— 55S#tg|g5c© 
***»*l=»-3l*T, Bf«©*X^*«He-r-*Ci:l= 
«fey. Si*^(0KI/-X^ |B«^$tufc h U— X© 

ttijbvp.tttti-r-sx^v^t, aajufc^x^© i-u— x 

[0 O 2 8] «^5l9©*5IBJ©M?lJ^tfei>X ; rA© J r 
Ayy^r&l*. Uffi hU-XWtttBx^r-y ?l:feUT, 
tt%44ife^^©^X^»«£:iillk»^^&SfllL 
tz* v-iz—VG)* »;t-vff^L> 4&l=^ v-b 
-e?»«hl^*l=ftl*T»«5c©*X*»#* S«L 
fc> v-fe— S?©y v-fe— S?»*3&«. tJIH#SLfc^X^ 
ys-^i-Sfe-rs^^./?© ku— X£» 

[0 0 2 9] IS*3S1 0©*^©3t5lJ»*5'X'T'A© 

•r/^v^Stt. MIBhu— xrottttiXTv^'icfc^ 

«5c©^X-&a#^itt5tL. iSLfc^X^ffl HU-X 
IB^^^LfchU-Xffl^AN&affi-r^^i^iltgii,!: 

[0 0 3 0] 1 ©*^©M5ij»tfei'X J fA© 

t/ * v ^'^jsi*. i&fE h u— x ©tt ta x t v -J \z fc u 

6a«Lfcj«vHs-5?©>vb-2>»**WftL. * & 

\z* *?afl| h u-xic fcUTSHlS©^ X^S 

»fltLfcj«vb— S5©^ ^-b— MIB#S 
Lfc^x^S^-, v-b— SJfl^i-ife-rs^x^© h 
U— x$. lBSI**Lfc KU— x©* An 
l=. tt£BLf=5iX^|3-DUvrMIBj!aS^Si§B*)lcff*5 

ciizj; f!3££;h.fc$x£*Ne.y v -b— i?rojsitic 

J: o T3im«IlcSff **Lfc±T©^ X^7 © h U-X «M 
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&-?Z>zk*m®Lk1rZ>, 

[003 1] M3R3S 1 2©#spj3©ffi5ij#t6*>XT-A© 

■x/^v^SStts MSB hU— XOttfflXTrv^lcas^ 
T\ #I=ffi^£;hfc£X£#;<yHz-i?g«l3j;ygg?T 

tt5&0>#X9*-i»£<Nr£U #Slfcf^fl)H/-X 
£iB$t**tfc hU— X©*fr&«W-r.6£*l=, tSL 
fc£ X* |=oi\r«tB«Bltll»ttl=fi*5 = 1 1= J: 

to o 3 2] mmm 1 3ro#fPjroM$i]#ifci'XT-A© 
•x/^^ssii. ffiriBhu-x©»tHxT- ft5g 

£*Lfc* X* (04? X<?S#t tSSS x£ Lfc* 

S{fhU-XlZfcLNTJSfi7c(D*X^S^ S«tf=P« 
yt-y(5y7t-i?ffi<, WIE4t5£Lfc£X£i£ 

^«yfe-i?S#<fc-St1--5f X^fBhU'-X^ IB 
ffl^ftfchU-xro^frSttfflTr&X^v:?*:. ttlzfll 
S*4ifc*X^jti«y'yb-S?a«l=»JSL-C*fT4*ifc 

U #5gLfc*X£©l-U-X£. IB^S 

frfc* X* ©* X^S-fti *©* X£ An Ltz* v 

Xf=fclvciHg5c<D$X*S#» g(SLfc;*v 
-b-5?©* yb-5?»#*«. «rtB»*L*:*X^»#, 

*lfchU— XO*^6iilBf *t*l=. tttBL*:£X^ 
|zoL\"CMSB®a ^WSMlzfrft 5 Z k \z «fc y . Ji5£ £ 
;tvf=2x^frO ^-t-i?roEimi-cfco-cil^i^fl- 

S^lfc^-COT^X^ © h U-X^tttB-T-SXir-i' s 
Wlz»Jfc4:lifc*X*iM vfe-S?»flll=J: y*ff **t 
* vis— 2?gflhU— Xl=^**tS3lfS7c©* 

i=^-ctMB«a*W§«i=fr*5 ztiz*. y. fts* 

*ifc* X £ #Slfr S *tfcSH 1 ft -5 5 X <7 © |- U-x $ 
[0 0 3 3] 

[0 0 3 4] $f/^-^'iil4v S5iJ»Sci'XT-A±T? 
»fl^S*gS&©£x*SSffSn -1~1 -n s hu-x 
■77"f^6-1 ~6-ru $X£§*&j£^K7 0 % g 

*f£j$**l<5o <§-$X<7glfTS|51 -1 -1 - nit 



-X*«*«3-1 ~3-n* y vb-5?JIHI*«4- 

1 ~4- n . ^ y-b— i?gfi#f£5- 1 ~5-nfrP>#| 

[0 0 3 5] ^ y-b— i>m^r±m^-mz- 1 ~2-n 

it, ^p-fexrtt?^-— »;i2— ys^±ja-r 

■5= il^SU— X*Bl*«3-1 ~3-nl4. *X?S 

-bXtf»»LfcrtS*KHW-r LT h U-x 

icdM"*. > vfe-i?aHl*R4-1~4-nH:, £ 
X^4«yyH2— S?*»«Tf*B» j« v-b-S?»*ftJ** 
R2-l~2-nWl«BLTt«lW v-ir-vif 
<b&<I£fTft9£x?©£x£S#©iii£-?-©* v-b— 

e5ics«)aA/t?^ v-b— e?3^e*<T ftiv * sic*©.* 

XtLTlB^-TSo J< V-b-5?a«*«6-1 ~5-n 

I*. 1fe©^a-bX*NP)^-y42— v#IiJ«Uf=Bg. *x£ 
§#±j£¥l£7 o£P¥tfffiLT£x£S^££fi£U ± 
j£Lfc$X*#-5§. gflLfcy v-b— i?I=ffi4&ji*+LT 
l%**yb-5?»*. jSfiTcro^X^S^^iSSIcL-C^ 
^•b-5JgflHU-XI=IB«L. y v-b-S?l=**J6-r* 
*X^**frf «. 
[0036] h X^T-T ;U6- 1 ~6-n I*, =g-^ 

nHsx^68H)i*4ifcl«U— x-7 9 — **CIM-*. $X 
^S^-±JS¥®7 oi* s *x^i*fff*K» ->XfA 
rta^-^tt^x^*****^*. Sm*KU-xtt 
Hi#K8 0i±, =§-^P-bX3bNSjSlX4*Lfc F-U— X^r 
-f 6 — 1 ~6-n$)|X«L. »36**lfc*X^»*4: 
■t©4tX^^&5SieLfcy v-b— 5?©^ y-b— 
ttU *6l=J«vb— X©*AN&jH15c 

— XffitB3MS8 O-CffltiJLfc^X^© h U— X^^-T 
-5 = 

[0 0 3 7] ZZV. *X^tf4fiEfS7 01*. i/X 
^Arti=-*»5ix^»***i«-«*(a:-cfc*^ 

«x.«369i]«-ft->XT-A*<U N I Xf+m^t?1S^4*L-5 

« I P7 Kl/Xft«lMiy — K«« #I+ff^±tr«l^-r 
-5^P4zX©^PizX I D, #^PH2XT?l)^-r-5^X 
^ ! £3.=.-^lcKISi|-r-5, t fc5'&:^X^ I DA>&1«j£-r^ 

C h & "Cf c£ <E> o 

[0 0 3 8] JSSSJStl^ hU-X0f- 

U™»X$S3?Lfc^X^<7)^X^#^2 0 1 . hU-X 
iUHM-j-*^— ^BiaiTZ 0 2^1/^-^312 0 
3 3b^&«jjltS*u* 0 7 s — *»aiJ : F-2 0 2(4. 
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SShSo J*s/-b— S*a« h U—X<D«*. j2t{15uCD£ 
X£«#. SfMUfr^ ^4z-vCD^ «y-fe— S?*#A«E» 

[0 0 3 9] 4:lBQai=fi(t«*ia)JKtk(DSSa)WII4: 

4Hcs&a^-efc < D a* h u™xsbs^K3 -1-3 

[0040] #£x£SMt»1 »1 -1 ~-n<DiI$£hU 
— ^«tt*«3-1-3-nI±. *t\ a*E*fT**fC 

^5$xi7 0$x^S^m (Xf«y?3 0 

*X£ 7 olzJ:oT**X*l=im«63H 
*»#-efc*o *LT, *X$«*A::7P:f9Alcfflto 

a*ftfc«3B«»*«u*i-r*flMii:a>**a* k u-x 

[004 1] B4(t, y *-b— 5?a««tt4-1 ~4- 

ncDB^^^-r^p— ^-v—Kr-feSo *^-b— s?a« 

[0 0 4 2] j*vb-S>a«*«4-1-4-nl*. * 
"f. P«V-b-^»*4**R2-1-2-nfc|HI^**P 

(Xf^4 0 1) o JfclC. ^y-fe-5?a 
«*fT*5*x£a>£x*»**A#-r* «f*;^4 
0 2) 0 -^(DSL SHMy-b— i?0^yir-i?l#i:a 

^♦Lfcdift^fcftic, a«»a*frftofc*x^ 

l^«!:Sf Ifc^ y-b— i?<0* ^42—*;»#©a*^ y 
7-f ;i>6- 1 - 6 - n l=E»"*-4 (XfV?4 0 4) 0 

[0043] y 'y-b—^affl^Re- 1 ~5~ 

*S5«1-5-nlt ^n-fexi^^-fe— 5?*iB«L 

[0044] j«^H2— S?»ffl*R5- 1-5- n (4. S 



^-a>&. SfiUfc^^-b-v*S(tr^?T-rs£x^co 

£X^S^^£X^S^l$^ig7 OI=BLx**>-tfT* 
!Xf7^502) o 4 ^t«58M 
3B*«ff*t>*lfc»* , 3S , r*:«>l=. *vb— 5?*ai+T* 
fTf ^£X^S^i:S<MLfc^ yb-5><0j« ?-b-5?» 
^lKii{i5£C»£X^S^<i:a)iSS^^ y-b— 2?a« hU 

icEiM"* (XfV?5 0 3) o fit, JMLfcy^ 
-b— S?lc»f6"t«4iX^**fT-rS (Xfv?5 0 

4) o 

[0045] gfl$fchU-X»fcB#fg8 OCOU 

[0 0 4 6] SfE&hL'-xaffi^f&S 0(4. 

a»»*>x*A±-e»#-r*#^p-bx^6aaL*:.h 

0 1). KitfchU™X77'l';i/6»1-6»» 

n*t^ vb-s?a«jBaat/y vb-$?aflM&a*f¥ 

[0 0 4 7] ^ v-b«-5?a« hU- X**6Bu * 'J/"b— 

U-X^£(4. a««UBI=J:y*fT4*tfc*X^»» % 
a«Lfc* vfc— viz— 8I{I5e0£X^ 

•**»tau ^v-b-saaiiu^htfttti (x 

[0 0 4 8] ftjatfcj«^-b— ^aa«yxh*aE 

L. *L»«L*:*x^3^6j«yb-9afll»3B*«fT«: 
t3ttr^fcif^ (Xf7^6 0 4) . *(3D4rX^^6a 
{ILfc;* v-b— S?<D* v-b— y»#tiftffl1-« (Xx-/ 

?605) o 

[0049] steic, **j>-b— e?aa«yxh*<D*^-b 
-s?*in^-x©-jt^6s a«5c<D*x^##aiK 

a«Lfcjev-b-S?©J«yb-i?»#^ ±!5tiSLfc 
4rx^(D^X^»*atXttBUfca«^ *-b— 5?<D* v 
±-Vm j %k-~~WLt&$x<7%Wimir& (Xfy?6 0 
6) . *Lt, ±fSfl^Lfc£X£<h^is£;Kfr£X^ 
0)hU-X$hl/-X77^^6-1 ~6-n^£»ffi 
*T3 (Xf^607) o 

[0050] z.<omthir& hu- x(c(4s ^<z>#x#rt 

•yb-»S?0)aafll»31fl> h U— X3^***t*. * 
<Dfc. H L/-Xlifl 9 0 (4S{I5fc h U-XttfflfS 
8 OtrlfiaiLfc^X^CD hU- X * D 
[0 05 1] COttJR* »JII»IB[^fA'Ciftt4? 
p^A<D5^>^£fr«:3IK. ^fthU—XT 1 -^ 
cd*^6u »eLfc*x^atf*a>5tx^^6^^-b— 
5?a«3CWf**5*t. *©y v-b-5?*aitr*ff**ifc 
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[0 0 5 2] afc|=» *ftBJl::&l*«Jg9!a>ff2<D*fta> 

JSCDPffiiig&lc^X^glfffflll -1 ~1 -n. *s/-fe 
2-1~2-n.JI?gh U-*flW* 
S3-1~3-n, y-fe— S?aHI^S4 - 1 ~ 4 - 
n s * -y-tz— ixS<I^®5 - 1 ~ 5 - n , SU— X^T 
-OU6- 1 ~6-n, £X^g-^£j£¥S:7 0. h U— 

* ■v-tz— vilittJ; y*fr£#fcj3i«5Ea>*;*.$<D h U 

-x^ttdi-r-ssieTchu-xaHd^si oo^t 
[0053] zLnmzcommmmomfflteWift&miz. 

o 

[0 0 5 4] S«5chU— X»U¥R1 OOf*. tv^ 
1—8 0 3) o 

[0 0 5 5] flEjftLfc* y-b-5?»S«'JX h««tB 

a«Lfc3»«5ca)*X^»**^ ^-fe-vSI h U-X 
fr6ltt«.(Xfv?8 0 6) d 

[0 0 5 6] ±mm&&ht-$X<7hm&Ltz& 
« 7uO)^X^|f#|CiS^-r^^X^CD h U-X$ h i — 

8 06) 0 *<D«. H/-X8«¥R9 0lt, mm%h 
U-XiUifSl 0 OT?tttiJLfc£X*<Z> hU»XM 

[0 0 5 7] ZOmUk. St«*Mfc5/XTA±^»^-r* 

:?P^A<3x/^^£fr&5B£. I^&hU- X^— 

tc(D£x^ a) K U—Xlt^cD^^^^-T * n £ 
[0 0 5 8] *3eWfCfeft*«W<0«3©Sia6<D 



y£B"CfcS. *gtJfia>»»l*. 
KiDJBtttWW^^Wfai *vb 

- 2 - 1 ~ 2 - n . Jl^h U-Xjf 

S3-1-3-n, * ^-fe— i?2l«*R4^ 1 ~4~ 

•<;U6- 1 *x£»»£j£*H:7 o. hi>— 

xti?S9 0^ii s safe, n i a>Sltt(D»n(7)ft 

[oo5 9] M3<Dmm<DMm\z&%mmteMi / £%:m\z 
»^i^K«t«. Bi or*. Mhb-xiffi¥Si 

©Bffrlco^TI*. *1©jllfi©»lB<Da*i:Hiai7?fc 
[0 0 6 0] lShb»Xiffl^g1 1 Of*. 

5o si\ iSHb-xaffifsi i oi*. sna>^ffi 

U— X3?T-f;U6- 1 -6»n^tlRiU Mlfc 
1-1 0 0 3) e 

[0 0 6 1] MLfc^^-SiSJM'JxhtllB 

ftsbftT^fc** (Xfy?1 0 0 4) . *(D£X£j^ 
£»«Lfc* y-b— i?<D* ^-b— (X 
■x^^l 0 0 5) o 

[0 0 6 2] awe. »*Lfc*x$«>*x£»*»i«a 
fcBLfc2M;* *vb-»5?a>y y-b— S?»»i. *?-b— 

ais«yx ha>#ooy ^•fe-^gthu-x-i^p,, 

^m^^X^S^t/Smtfcy y-b--5?(D* ^-b— 

1 006) o fits ±B»ftLfc*x£i*****L 
fcSX^OH/»XSH/-X77^6-1-6-n 

isffl-r s cx-x^^i o.o7) o 

[0 0 6 3] tits ttffiLfc^X^fCfc^TSklC;* y 
-b--S>JSIfll«k»Wffft^*lTL^Ji*. *&l=±j*Lfc 

u-xifvfS9 oi*. wr* h u—xaas^s 1 i or* 
[0 0 6 4] c<z>tt»; Jt«5MR*>X'xA-elM1if*^ 
0t^Ss ftSUfc^x^aiX-tro^rx^^fey ^-b— 
*ufc*-C a> * x£ <z> h u-x1f «a>*£ «sstf « cich^ 
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»ttlc«-ST f /^^4ffe«(-*3l^ , rRIB"rSo Hill*. 

[0 0 6 6] ^JttttJMIf** *1<Dfttt<D&tt£mtt 

iC^X^Hfrgfl -1-1 -n* > ^Hz— 
g2-1-2»n, ®^hU~X^i&^K3--1~3-- 
n. J* yfe — S?38!«*«4- 1 ~4-n s ^yfe-vS 
fI#S:5-1~5-n. hb»X77-f;i/6--1-6- 

[0 0 6 7] ff4(DMa>«ttl=J:«WII4:n#«Blw 

So 

[0 0 6 8] &7Jhl/-Xttfcld¥Rl 2 0tt, *ri\v9 
5 o *t\ Ift* h U-Xttiii^R 1 2 1*. g<i5fe h u- 
<&:?n-bXfri=>i§lSl,fc hU— 777^6- 1 ~6- 
-i?3Hi4ffiS h U-X&tf y-b— 5?S<IA9 V u-x 
^1201~1 203) o 

[ o o s 9 ] Ltc * v -fa— 3?a«fli yxh £5tia 

Ssh-fLyfeif^- (x^^^i 204) > -fro ;* y Hz— 5? 
£SHI LfcaMiS©* v-b—SJSflt K u- 

x# <s> (x^^i 205) , 
fc * x £ Lfc 4! x £ 5 f x 0 © h 

U— X £ h U— X 7 T ■< ;U 6 - 1 ~ 6 - n ©# *"> Stttti 
2 0 6) „ 

[00 7 0] *U »3ELfc*X^4«5S6l=y v-b— i? 

<?<D h-U— X^ttfcid-r-So w^ilCfcy. hU— XS5k# 
R9 0I*, i^hU-XiffifSl 20T?itBLfc$X 
2© 

[0071] za>^m. ataiMBt^x^A-eHifls-r*^ 
n$r5A©T/<v#*frfc9IK, »** t* U-Xir— * 
© + Sf63£ L fc * x V tfftft $iifeSH <h <c 0 fc £ x 

£ 03 h u— xlffgro^ftavr -S c: t . 

[0 0 7 2] -LIEfg 1 *&«4©JtM©»«H=j3l*T 



mtLx. mi ^&m4©siis©jgsiic*i(t5 ku— x 

I13lt. 3MI«l=fttt*«6©J*lfc©»ttl=«*^*/t 

[0 0 7 3] d©ggJte©»J£T?f*. •S'X-^^SSI -1 
~ 1 - n . »;t-55f'§4ffifS2- 1 ~2-n. S 
fiS h U— X»1R*R3 - 1 ~ 3 - n , * vb — 5?3HS¥ 
S4-1~4-n, y^-b-ygffS5-1~5- 
KU— X^T-f;U6-1 ~6-n» S X^S^EJifc 

©*as©»tti=ei+*»«* h u-x»tb#R8 o 

»2©Wfc©»»=fel+*a«56hU— ^.ttffl^Rl 0 
0k. *3©3*©»»l=fett*«r*hU— XttiHWtt 

1 10t, S4©SIJ6©®ffil=33tt*^ hU- XtttB 
fg1 2 ofr&fc-S hi/- XiffifSl 3 oSitx., d 
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